Rhabdomyosarcomas arising from striated muscles in elderly dogs: pathological features of 4 cases by BRELLOU (Γ.Δ. ΜΠΡΕΛΛΟΥ), G. D. et al.
   
   




  Rhabdomyosarcomas arising from striated


















  Copyright © 2017 G. D. BRELLOU (Γ.Δ.
ΜΠΡΕΛΛΟΥ), V. PSYCHAS (Β. ΨΥΧΑΣ), I.
VLEMMAS (Ι. ΒΛΕΜΜΑΣ) 
   
  
   
To cite this article:
BRELLOU (Γ.Δ. ΜΠΡΕΛΛΟΥ), G., PSYCHAS (Β. ΨΥΧΑΣ), V., & VLEMMAS (Ι. ΒΛΕΜΜΑΣ), I. (2017).
Rhabdomyosarcomas arising from striated muscles in elderly dogs: pathological features of 4 cases. Journal of the
Hellenic Veterinary Medical Society, 64(2), 105-112. doi:https://doi.org/10.12681/jhvms.15483
http://epublishing.ekt.gr | e-Publisher: EKT | Downloaded at 21/02/2020 07:30:54 |





















tissues	 and	 one	 showed	 only	 skeletal	muscle	 localization.	 Immunohistochemical	 examination	 revealed	myoglobin	 and	
α-sarcomeric	actin	in	tumour	cells.
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muscle	progenitor	mesenchymal	 cells	 or	 from	myo-
cytes	 undergoing	 neoplastic	 transformation	 (Gon-















is	 the	 embryonal,	 followed	by	 the	 botryoid	 and	 the	
alveolar.	Although	rMSs	may	occur	in	any	anatomical	
site	of	young	individuals,	a	predilection	for	the	head	









In	 dogs,	 a	 pattern	 of	 localisation	 for	rMS	has	
not	yet	been	recognised.	However,	there	seems	to	be	
a	 trend	of	 similarity	with	what	has	been	 reported	 in	
humans,	regarding	the	fact	that	the	majority	of	rMSs	
in	dogs	have	occurred	in	tissues	that	normally	do	not	
contain	 striated-muscle	 cells,	 such	 as	 the	 pharynx,	
gingiva,	urethra,	trachea,	larynx	and	the	jawbone	(Sei-
bold,	1974;	Sarnelli	et	al.,1994;	yanoff	et	al.,	1996;	
Ginel	 et	 al.,	 2002;,	 Illanes,	 2002;	Kobayashi	 et	 al.,	
2004;	Suzuki	et	al.,	2006;	Bae	et	al.,	2007;	Murakami	
et	al.,	2010).	A	few	cases	of	canine	rMSs	have	been	


































myoglobin	 (Mb,	 rabbit	 polyclonal)	 (Spring;	USA)	
using	the	EnVision	method.	After	deparafinization	and	
rehydration,	the	sections	were	boiled	in	an	autoclave	
in	 EDTA	buffer	 for	 antigen	 unmasking	 and,	 then,	
immersed	in	H2O2,	3%	in	phosphate	buffered	saline	
(PBS)	for	blocking	endogenous	peroxidase;	this	was	
followed	by	 incubation	with	 the	 primary	 antibodies	
























haphazardly	 arranged	 spindle	 and	angular	 cells	 and,	
to	a	lesser	extent,	of	ovoid	cells,	with	cystic	round	to	
ovoid	 nuclei	 and	 prominent	 nucleoli,	 characteristic	
of	pleomorphic	rMS	(Fig.	2).	Atypical	mitoses	were	

























the	 cardiac	muscle	 and	 the	 diaphragm	 and	 alveolar	
rMS	in	the	lungs	and	the	spleen.



















actin	 (scrA,	 clone	 alpha-Sr-1),	 vimentin	 (clone	V9),	
cytokeratin	 (clone	AE1/AE3)	 (Dako;	Denmark)	 and	
Fig. 1. Dog	No.	1,	heart.	Pleomorphic	rMS:	multiple,	white	to	grey,	
firm	neoplastic	foci	infiltrating	approximately	the	whole	heart.







the	 alveolar	 type	were	 demonstrated	 in	 tissues	 that,	
normally,	did	not	contain	striated	muscle	cells,	such	
as	the	lungs	and	the	spleen.
In	 case	 2	 (11-year	 old),	 yellowish	 to	 gray	 areas	
were	present,	distributed	diffusely	in	the	myocardium	
of	both	ventricles	and	atria	(Fig.	3).	In	the	upper	part	
of	 the	 oesophagus,	 a	mucosa	 covered	mass,	 3-cm	









figures	were	 approximately	 1	 per	 high	 power	field.	
Alveolar-like	 formations	were	 rarely	 seen	 and	were	
lined	 by	 small	 poorly	 differentiated	 cells	 and	 large	
cells	with	 eosinophilic	 cytoplasm	 and	 eccentrically	
located	nucleus.	The	alveolar	lumens	were	either	clear	
or	occupied	by	the	same	type	of	cells	some	of	which	
were	 degenerated,	 as	 described	 in	 classical	 alveolar	
rMS,	but	dense	fibrous	tissue	surrounding	the	alveoli	
was	lacking	(Fig.	5).	Metastases	were	found	in	skeletal	
muscle,	 lung,	 lymph	node	 and	 intestinal	 subserosal	
adipose	tissue	sections.	Neoplastic	cells	were	detected	
within	hepatic	vessels.
















































power	field.	No	 cell	 remnants	were	 observed	 in	 the	






well	as	 in	 the	mammary	glands	of	 the	 left	side.	The	
cut	surfaces	of	the	muscles	of	the	above	regions	were	
primarily	 firm	 and	 gray-white	 in	 colour.	Histologi-
cally,	characteristic	lesions	of	the	classic	alveolar	type	
were	prominent.	These	lesions	were	composed	of	cells	
forming	 circular,	 alveolar-like	 structures	 containing	







numerous	 neoplastic	 spindle	 and	 ovoid	 cells	 lying	







Focal	 necrosis	within	 the	 neoplastic	 areas	was	
recorded	 in	 all	 4	 animals	 examined.	 Immunohisto-




















cles,	 the	 lungs,	 the	adipose	 tissue	and	 lymph	nodes.	
Neoplastic	 cells	with	 vacuolated	 to	 clear	 cytoplasm	

































that	 the	 pleomorphic	 type	 is	 extremely	 rare	 and,	 in	








The	histological	 pattern	 of	rMS	 in	 cases	 2	 and	
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++: diffuse or strongly positive stain, +: focal or weak positive stain, -: no stain (negative result), vl: tumour 






metastasizing	rMS	 (Kim	et	 al.,	 1996;	Akkoc	 et	 al.,	
2006;	yhee	et	al.,	2008),	but	not	in	alveolar	rMS	as	
found	in	the	present	study.
Interestingly,	 the	 concomitant	 presence	 of	 two	
distinct	 variants	 (alveolar	 and	 pleomorphic	rMS)	
found	in	different	organs	of	the	same	animal	(Case	1)	
reinforces	the	hypothesis	of	other	investigators,	which	







antibodies,	 including	 anti-myoglobin	 and	 anti-α	 sar-
comeric	actin.	These	markers	are	specific	for	striated	
muscle	differentiation	and	for	the	diagnosis	of	rhab-



















been	 stated	 by	 several	 authors	 in	 pleomorphic	 and	
mostly	in	alveolar	rMS	cases,	even	when	using	special	
methods	like	PTAH	staining	(Seibold,	1974;	Pérez	et	
al.,	 1998;	Cooper	 and	Valentine,	 2002;	Chapman	et	
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